The proteasome inhibitor bortezomib aggravates renal ischemia-reperfusion injury.
Bortezomib is a well-established treatment option for patients with multiple myeloma (MM). It is a selective and reversible inhibitor of the proteasome that is responsible for the degradation of many regulatory proteins that are involved in apoptosis, cell-cycle regulation, or transcription. Because patients with MM are prone to develop acute renal failure, we evaluated the influence of bortezomib on renal ischemia-reperfusion injury (IRI). Mice were subjected to renal IRI by having the renal pedicles clamped for 30 min followed by reperfusion for 3, 24, and 48 h. Mice were either pretreated with 0.5 mg/kg body wt bortezomib or vehicle intravenously 12 h before induction of IRI. Serum creatinine and tubular necrosis were significantly increased in bortezomib compared with vehicle-treated mice. The inflammatory response was found to be significantly decreased in bortezomib-treated mice as reflected by a decreased infiltration of CD4(+) T cells and a significantly decreased Th1 cytokine expression in the kidneys. In contrast, apoptosis was significantly increased in kidneys of bortezomib-treated mice compared with vehicle-treated controls. Increased numbers of TUNEL-positive cells/mm(2) and increased mRNA expression of proapoptotic factors were detected in kidneys of bortezomib-treated mice. Of note, p21, a cell senescence marker, was also significantly increased in kidneys of bortezomib-treated mice. In summary, we provide evidence that bortezomib worsens the outcome of renal IRI by leading to increased apoptosis of tubular cells despite decreased infiltrating T cells and proinflammatory mediators.